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politicians and the citizenry. Ultimately, the literature seeks to determine who benefits under 


j | Yheory on democracy and its consequences turns on how democracy influences behavior among 


democratic rules. This is our concern, posed in a context that allows us to address a classic question: 
does democracy favor large but diffuse segments of society over small but concentrated interests? We 
employ sectoral electricity consumption data for a panel of 733 country-years to examine democracy’s 
impact on the distribution of electricity across three sectors that represent distinct political interests: in- 
dustry, agriculture, and residential consumers. We find that in poorer countries democratization produces 
significant increases in the residential share of electricity relative to industry, suggesting sectors with less 
per capita financial clout, but a stronger voice in elections benefit under democracy. Unlike the large 
literatures on democracy’s impact on the amounts of publicly provided goods, our results are among the 


first on the distribution of those goods. 


well-established and yet still-growing litera- 
A ture seeks to evaluate democracy’s impact on a 
range of development outcomes: health, edu- 
cation, wages, and economic growth (John 2003; Lake 
and Baum 2001; Leftwich 2002; Olson 1993; Przeworski 
et al. 2000; Rodrik 1999; Wintrobe, 1998). Distribu- 
tional considerations often lie at this literature’s con- 
ceptual core: democracy’s impact on education, health, 
and economic performance often depends on how po- 
litical leaders in different regimes divide the pie. Al- 
though we now understand more about the empiri- 
cal patterns linking democracy to a variety of socioe- 
conomic outcomes, we know less about exactly why 
those patterns exist. Many of the theoretical explana- 
tions are statements about democracy’s distributional 
effects that relate to how the existence of an electoral 
challenge changes the politician’s calculus (Bueno de 
Mesquita et al. 2001; Lake and Baum 2001; Przeworski 
1990; Przeworski et al. 2000). The classic formulation of 
the theoretical question asks whether democracy com- 
pels politicians to place more weight on the preferences 
expressed by wide segments of the electorate (usually 
consumption) relative to more narrowly construed, yet 
economically powerful interests (usually investment) 
(de Schweinitz 1964; Huntington 1968; Pastor and Sung 
1995). 
Unfortunately, there is little direct empirical evi- 
dence that democracy forces politicians to broaden 
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their political support to win elections. We know, for 
example, that there are strong correlations between 
democracy and a host of important socioeconomic 
outcomes (education, infant mortality rates, fertility, 
etc.), but we can only assume that (but remain un- 
sure whether) these patterns result from attempts to 
broaden electoral support. This study is designed to 
make modest progress toward clarifying the connec- 
tions that link democracy to policies that benefit wide 
segments of the population using data on the distri- 
bution of electricity consumption across groups rep- 
resenting distinct electoral interests. The underlying 
theoretical motivation of this article concerns the re- 
lationship between democracy and the distribution of 
public benefits. Do politicians operating under elec- 
toral constraints adopt policies that benefit large seg- 
ments of the population relative to their authoritarian 
counterparts? 

Using a grouped data multinomial logit model on an 
unbalanced panel of 57 countries covering the period 
from 1973 to 1997, we examine democracy’s impact on 
the share of electricity consumed by three sectors that 
represent distinct political interests: industry, agricul- 
ture, and residences.' Our main finding is that in poor 
countries movements toward democracy are associated 
with an increase in the residential sector’s share of elec- 
tricity consumption and a decrease in industry’s. We 
use yearly data with country fixed effects so that much 
of the empirical inference is based on intertemporal 
movements in countries’ democracy scores and associ- 
ated changes in the sectoral composition of electricity 
consumption within countries. 

Although political economy theories of public good 
provision often model the distributive consequences of 
politics (Alesina and Rodrik 1994; Becker 1983), em- 
pirical papers on regime type and public goods typically 
examine the impact of democracy on only the quan- 
tities or types of public goods provided. By directly 


! The data were acquired from the International Energy Agency 
(2000), which reports the number of gigawatt hours consumed by 
each sector. 
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modeling the sectoral consumption of electricity— 
a publicly provided good that can affect health, 
education, and economic growth simultaneously—we 
establish one channel that connects democracy to a 
number of different “quantity” outcomes that other 
researchers have studied in reduced form. 

We posit that once factors associated with demand 
are controlled for (size of each sector as a share of gross 
domestic product [GDP], GDP per capita), residual 
differences in electricity consumption patterns across 
groups are largely the result of politics. The provi- 
sion of electricity is inherently political and is typ- 
ically dominated by the state. Even in more priva- 
tized sectors, complex regulatory structures and dif- 
ferential pricing prevail. Politicians ultimately deter- 
mine patterns of electricity consumption through state 
ownership, differential pricing, regulation, or the de- 
cision not to regulate. Subsidizing one sector at the 
expense of another (cross-subsidization) is common. 
Special provisions in recent Russian law that govern 
the electricity sector, for example, favor households 
in the countryside with a widening gap between in- 
dustrial and residential prices (Lindseth 2002). Elec- 
tricity price data for a broad panel of countries from 
the International Energy Agency and Organisation for 
Economic Development and Co-operation (OECD) 
(Table 7) confirm that residential and industrial prices 
in the same country can be very different from each 
other. We interpret this as stemming from distributive 
preferences because pricing and other investment deci- 
sions by the state ultimately determine consumption in 
each sector. The positive correlation we find between 
democratization and the residential share of electricity 
consumption can be explained by a number of differ- 
ent underlying mechanisms: cross-subsidization could 
lead to an absolute decrease in the price of electricity 
charged to households; governments, through state- 
owned utilities, could decrease the absolute levels of 
electricity consumed by the industrial sector; and gov- 
ernments could also alter the sectoral composition of 
consumption through changes in regulatory legislation. 
Although we remain agnostic about the specific mecha- 
nism at play, we conduct supporting regression analysis 
on price data to show that the unit price of electricity 
charged to residences relative to industry is lower in 
democracies, which is consistent with the logic under- 
lying our main results. 

Interest group theories of regulation (Becker 
1983; Peltzman 1976; Stigler 1971) and theories 
of decision making under electoral constraints 
(Bueno de Mesquita et al. 2001, 2002, 2003; Foster 
and Rosenzweig 2001, Grossman and Helpman 2001, 
Lake and Baum 2001; McGillivray 2004) generally 
predict that more democratic decision making would 
favor residential consumers—a group with less finan- 
cial clout but a stronger voice in elections—over in- 
dustry groups when allocating resources. Furthermore, 
we expect this effect to be stronger in areas where 
existing rates of residential electrification are lower. 
We find evidence consistent with these predictions. In 
the poorest countries, movements toward democracy 
are associated with an increase in the proportion of 
electricity consumed by ordinary citizens (residential 
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consumers) and a decrease in the share consumed by 
industry. 

There is excess demand for electricity in most of 
the developing world (as anyone who has experienced 
“load shedding” in Tehran, Dhaka, or Nairobi would 
attest to), making the consumption of electricity across 
sectors a significant policy decision with important wel- 
fare consequences. Electricity affects a multitude of po- 
litical, economic, and social outcomes. Access to cheap 
and reliable energy can directly affect economic growth 
by spurring industrial activity. Access to electricity can 
help education by lighting a school room or by allowing 
a child to read after dark, it can help health care pro- 
vision by allowing the storage of perishable vaccines 
in health clinics, and it can increase productivity and 
save natural resources because less time is spent gath- 
ering cruder forms of fuel such as biomass (Price 2000). 
Although more than 1 billion people in the develop- 
ing world have gained access to electricity in the past 
25 years, about 2 billion remain without access (Barnes 
and Halpern 2000). 

Previous research that links democracy to economic 
growth, health, or education services is typically sus- 
ceptible to endogeneity problems because income 
growth engenders a demand for democracy. In our 
work, the endogeneity of democracy with respect to 
the pattern of electricity consumption across different 
groups is less of a concern.” We do, however, put our 
main results linking democracy to the sectoral com- 
position of electricity consumption through a variety 
of specification and sensitivity checks to bolster confi- 
dence that this is not a spurious link.? 

The article is organized as follows. The next section 
discusses recent theories of democracy and its rela- 
tionship to public service allocation. It also provides 
some background on the politics of electricity. The 
subsequent section describes the data and estimation 
procedure, and discusses the results. The last section 
concludes the article. 


CONCEPTUAL BACKGROUND: 
THE POLITICS OF ELECTRICITY 


To motivate the empirical analysis, we review the ex- 
isting literature on democracy and its distributional 


? One could argue that greater electrification leads to democratiza- 
tion, but our dependent variable is defined by the shares of electricity 
consumed by residences, agriculture, and industry in a multinomial 
logit model where total amount of electricity consumed is included 
in the set of conditioning variables. One might also argue that some 
third factor—such as privatization—is correlated with both democra- 
tization and electricity distribution. We thus create a measure of elec- 
tricity privatization and directly control for that in the regressions. 
We also examine robustness to other possible confounders that might 
vary with democratization—urbanization, aid, foreign direct invest- 
ment (FDI) inflows, trade openness, and electricity penetration. 

3 To avoid other problems associated with aggregate cross-national 
work, an emerging literature takes a more “micro”-oriented ap- 
proach by examining the effects of democracy at the local level on 
health and education (Betancourt and Gleason 2000). Studying a 
single case, however, comes at a cost: the relationships and empirical 
patterns observed in rural India may not necessarily hold in other 
countries or other regions. Our study minimizes the endogeneity 
problems while preserving the cross-national dimension, allowing us 
to complement the geographically focused “micro” work. 
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consequences. We then discuss the politics of elec- 
tricity to draw connections between democracy and 
the consumption of electricity by three politically 
distinct groups: industry, agriculture, and residential 
consumers. To conclude the section, we generate two 
hypotheses designed to clarify the relationship be- 
tween the constraints politicians face in democratic 
regimes and their distributional consequences. 

An extensive literature examines how regime type 
influences the strategies politicians pursue in their 
search for political support (Ames 1987; Brown 1999; 
Brown and Hunter 1999; Bueno de Mesquita et al. 
2003; de Schweinitz 1964; Dornbusch and Edwards 
1991; Galenson 1959; Haggard 1990; Olson 1993; 
Przeworski et al. 2000; Lake and Baum 2001; 
Remmer 1990; Wintrobe 1998). To a large extent, 
the underlying logic is based on whether demo- 
cratic institutions compel politicians to distribute 
public goods to a wide segment of the population 
in order to remain in office. Whether couched in 
terms of larger minimal winning coalitions (Bueno 
de Mesquita et al. 2001, 2003) or lower costs of par- 
ticipation for citizens (Baum and Lake 2003; Lake 
and Baum 2001), democratic political institutions force 
politicians to expend greater effort towards the provi- 
sion of public goods. Contributions to this literature 
often make the implicit assumption that when dividing 
the pie, politicians operating under democratic insti- 
tutions allocate resources away from narrow interests 
toward larger segments of the population. Our study 
is designed to directly test whether there is a trade- 
off in appealing to wide segments of the population 
versus more narrowly construed interests: do demo- 
cratic institutions change the sectoral composition of 
electricity consumption away from industry and toward 
residential consumers? 


The Politics of Electricity 


The production of electricity involves substantial gov- 
ernment involvement for three reasons: the generation, 
transmission, and distribution of electricity requires 
large, specific sunk costs; economies of scale are sig- 
nificant; and output is consumed widely (Bergara et 
al. 1997). Consequently, many governments initially 
structured their electricity industries as vertically in- 
tegrated state-run monopolies. Largely as a result of 
budgetary exigencies during the debt crisis of the 1980s, 
politicians in the developing world turned to market- 
based reforms (Williams and Ghanadan 2006). In a re- 
cent survey of 115 countries, 57% had undertaken one 
of several market-based reforms (World Bank 2004). 
Substantial regional variation exists: Latin America 
leads in the reform effort with Eastern Europe and 
Asia not far behind (Williams and Ghanadan 2006). In 
sub-Saharan Africa, publicly owned electricity compa- 
nies still predominate, with the state controlling tariff 
setting, investment decisions, and the appointment of 
top managerial staff (Turkson and Wohlgemuth 2000). 
Despite the reform trend, governments maintain a sig- 
nificant role by varying regulatory schemes, prices, and 
informal methods of control. Even in the most liber- 
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alized and privatized electricity markets, governments 
still can manipulate unit prices. 

Regulatory frameworks and interests vary widely in 
the electricity sector and are extremely political. Regu- 
lation that increases barriers to entry, places constraints 
on market mechanisms, and establishes politically ap- 
pointed regulatory bodies can provide significant bene- 
fits to existing domestic players in the industry. Regula- 
tory frameworks that decrease barriers to entry, allow 
the market to operate freely, and eschew regulatory 
bodies friendly to industry might favor middle-class 
consumers (Murillo 2001). A review of Latin Ameri- 
can evidence suggests that executive capacity, ideolog- 
ical polarization, and degree of political competition 
influences when and how privatization and the subse- 
quent regulatory framework is implemented (Murillo 
and Martinez-Gallardo 2007). The universe of actors 
and their interests in electricity are both varied and 
politically significant. J. Robert Branston et al. (2006) 
identify, for example, the range of actors and their con- 
trasting interests in Mexican reform efforts. Industrial 
consumers favor low tariffs for large-volume users. 
Owners of a privatized electricity company will, how- 
ever, want to charge prices that maximize profits, re- 
gardless of the relative prices incurred by industry, 
agriculture, or residential consumers. Prices that max- 
imize profits—usually charging residential consumers 
relatively more than large-volume users—might sabo- 
tage the interests of a Mexican government interested 
in providing service to the poor. In addition, Mexican 
unions want to protect the number of workers em- 
ployed. Finally, residential consumers are keenly aware 
of their monthly utility bills and generally suspect that 
market reforms will lead to higher prices (Nellis 2003). 
Consequently, politicians proposing market reform in 
electricity production face the possibility that residen- 
tial consumers will take to the streets. Given these con- 
flicting interests, how the industry is regulated and by 
whom can have an extremely important impact on the 
welfare of distinct groups. 

Price manipulation is common through what is 
known as cross-subsidization. Cross-subsidization in- 
volves charging relatively higher prices in one sec- 
tor (usually industry) to help subsidize prices in an- 
other (usually agriculture and residential consump- 
tion). The electricity industry in India provides a prime 
example. In India, the rate of subsidy expressed as a 
proportion of the full cost-of-supply reference price 
amounted to 93% for agriculture and 58% for house- 
holds in 2000 (Audinet and Verneyre 2002, 64). Pol- 
itics is a recognized impediment to electricity reform 
in India. According to Navroz K. Dubash and Sudhir 
C. Rajan (2002), “from 1977 onward, electricity in- 
creasingly became an instrument of populist politics. 
By offering electricity at flat rates—based on pump 
capacity rather than metered consumption—or even 
completely free, several state governments cultivated 
farmers as a vote bloc” (53). Cited in their study, a 
World Bank report estimates that during the mid-1990s 
roughly 1.5% of India’s GDP (about $4.6 billion) was 
paid out as an annual subsidy to agricultural and res- 
idential users (Dubash and Rajan 2002; World Bank 
1999). 
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As the Indian example illustrates, governments use 
the price mechanism to regulate the consumption 
of electricity. Electricity price data reported by the 
International Energy Agency for 55 countries show 
significant variation across sectors. Residential con- 
sumers are charged over twice as much per unit of 
electricity compared to industry in Brazil, Uruguay, 
Paraguay, and much of Western Europe, whereas in 
India they are charged roughly half. 

In addition to varying regulatory frameworks and 
price schedules, governments can influence the con- 
sumption of electricity through informal means. Some 
examples come from Nigeria, a country that when 
not governed by populist strongmen, has been gov- 
erned by the military. The Nigerian electricity sector is 
characterized by extremely poor performance: unreli- 
able service, rolling blackouts, and illegal connections 
to transmission lines are the norm. Locals claim that 
the acronym NEPA (National Electric Power Author- 
ity) really stands for “Never Expect Power Always” 
(Olukoju 2004). The state electric power authority is 
considered by some a substantial conduit of massive 
corruption. Both serving and former staff have been 
caught stealing cables, transformers, and other equip- 
ment for private gain. Other forms of state action 
effectively raise the price of electricity for residen- 
tial consumers. NEPA officials are slow to respond 
to maintenance problems. In cases where there is a 
response, a gratuity or bribe is often demanded by 
company officials. Officials have also been accused of 
shutting down the power supply in order to blackmail 
targeted neighborhoods. NEPA officials “routinely” 
disconnect entire blocks when individual inhabitants 
fail to pay their bills (Olukoju 2004). These actions af- 
fect the true cost of electricity for large segments of the 
population. 

It is difficult to overstate the role of politics in the 
supply of electricity. Some previous work attempts to 
demonstrate how political institutions characterized by 
a relatively large number of veto players (read democ- 
racies) make it difficult for the dominant interest in an 
economy to dictate policy. Henisz and Zelner (2006) 
posit that in countries with a relatively large industrial 
base, the growth in electricity generation will be rel- 
atively small because industrial interests are likely to 
support a more efficient use of electricity rather than 
subsidizing an increased rate of production. Where in- 
dustry is sufficiently strong, it will lobby government 
to resist building white elephants (large state-owned 
generating plants that serve more of a political pur- 
pose than an economic one). Industry’s ability to limit 
growth in the electricity sector is dependent, however, 
on the number of veto players active in any given po- 
litical system. Note that Henisz and Zelner’s results 
imply democracy—an institution with more veto play- 
ers relative to authoritarian regimes—does not favor 
one group over another, it simply serves as a check or 
constraint on each group’s aspirations. There is pre- 
liminary empirical evidence, therefore, to suggest that 
there is no simple correlation between regime type 
and who gets what. Our goal is to directly examine 
the distributional issues that remain unresolved in the 
theoretical literature. 
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We conceive the problem as being one of distribu- 
tion: politicians (regulators) make decisions—through 
pricing, regulation, or more informal means—about 
which sectors to favor in the provision of electricity. 
We use as our point of departure the theoretical and 
empirical work by Lake and Baum (2001), along with 
Bueno de Mesquita et al. (2001, 2002, 2003), who ar- 
gue that politicians acting under electoral constraints 
maximize their utility by producing legislation benefit- 
ing relatively large segments of the population. In the 
context of electricity consumption, legislation takes the 
form of subsidies and regulatory structures that either 
raise or lower the cost of electricity for different groups. 
The three groups we consider—industry, agriculture, 
residential—provide a clear distinction between en- 
compassing groups and more narrowly construed inter- 
ests. Industrial consumers of electricity have high per 
capita stakes in the price they pay for electricity and are 
relatively small in number. Agricultural interests also 
have a high per capita stake, but are usually larger in 
number. Although smaller in number than residential 
consumers because of the geographic logic under which 
the legislative branch is based, agriculturalists are usu- 
ally overrepresented in the legislative arena. Finally, 
residential consumers have low per capita stakes and 
are large in number. 

Given the nature of the electricity sector and the 
theory on regime type already discussed, we derive two 
testable hypotheses. As political competition increases, 
politicians favor groups with less financial clout but a 
stronger voice in elections: consumers and agricultural 
interests. The first hypothesis can be stated as follows: 


Hypothesis 1. Democracies provide subsidies and 
regulatory structures that favor residential and agri- 
culture consumers of electricity relative to industrial 
consumers. 


We expect democracy’s impact on the distribution of 
electricity as hypothesized previously to be more pro- 
nounced in the world’s poorest countries. Regulatory 
reform in industrialized countries focuses on providing 
a more efficient, cleaner, and cheaper source of elec- 
tricity to customers, whereas in the developing world 
providing basic access to those without any electric- 
ity is the primary concern (Jamasb 2002). In OECD 
countries, more than 99% of the population has access 
to electricity. Electrification rates in the Middle East, 
North Africa, East Asia/China, and Latin America are 
all above 85%, whereas in the rest of the developing 
world, the figure is 64% (International Energy Agency 
2002). In South Asia and sub-Saharan Africa, the rates 
of access to electricity average 30%, and vary from 
4.7% (Ethiopia) to 52.9% (Pakistan). 

The relationship between income levels and access 
to electricity (Figure 1) suggests that governments can 
make the largest gains in electrification in the poor- 
est countries where there is currently the least supply. 
Four out of five people without access are residents of 
rural areas in low-income countries. Because the elec- 
tricity needs of the majority of residential consumers 
in middle- and high-income countries have already 
been met, a movement toward democracy in these 
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Figure 1. Plot of “% of Population with Access to Electricity” against Log of Gross National 
Income* 
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countries would not necessarily lead to increases in the 
residential share of electricity consumption. We 
therefore expect democracy’s impact on residential 
consumption to be most evident among the poorest 
countries in our sample. Consequently, we treat the 
interaction of income per capita and democracy as a 
potential determinant of sectoral electricity consump- 
tion patterns. 


Hypothesis 2. Democracy’s impact on the share 
of electricity consumed by the residential sector is 
greater in poorer countries. 


ESTIMATION 
The Empirical Model 


In this section, we present our empirical model, both 
specifying our underlying theory and justifying the use 
of our estimator. The underlying model of democracy, 
politicians, and electricity consumption by each sector 
has several components that we hypothesize behave in 
the following way. Politicians have some estimates of 
demand for electricity by each group conditional on 
a set of prices and regulatory choices. They also have 
some sense of the importance of each group’s prefer- 
ences in their political calculus, which we hypothesize 
is conditional on regime type. Politicians then choose 
prices and regulatory conditions to affect electricity 
consumption patterns in such a way so as to maximize 
their own utility. 

We do not have data on regulatory choices and all 
relevant prices for our panel of country-years. Conse- 
quently, we can only run regressions that relate regime 


type (which affects politicians preferences) to a mar- 
ket outcome (the composition of consumption) that 
is determined by the interplay of supply (regulation, 
prices) and demand (industrialization, level of develop- 
ment, urbanization, etc.). Not having a direct measure 
of regulatory choices and all relevant prices requires 
us to make additional assumptions about the role of 
the demand side in determining the market outcome. 
The formal framework we use forces us to be explicit 
about these assumptions that lead to our choice of the 
multinomial logit model (Achen 2002).* We derive the 
multinomial logit-based empirical specifications used 
in this article from a random utility model of govern- 
ment preferences over electricity allocation (Maddala 
1983). 

We assume that through regulatory policies, cross- 
subsidization, or more informal means, a government 
may choose to promote the consumption of electricity 
in one of four different consumer groups: agriculture 
(A), industry (J), residential consumers (R), and others 
(O). The utility the government in country i at time ¢ 
(UGir) derives from consumption by group G (G = A, 
I, R, or O) is assumed to depend linearly on regime 
type, proxied by a Democracy indicator (Dj;,): 


Uci = DitdG. 


Theories outlined in the previous section suggest that 
democracies favor residences relative to industry (6x > 
6,): that is, that we are more likely to observe Uri, > Uri; 
for Dj; = 1 rather than Dj; = 0 because government util- 
ity would be more sensitive to residential consumers’ 


4 For an example of previous work using a similar random utility 
model, see Singell, Lillydahl, and Singell (1996). 
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voting behavior in a democratic regime. Based on its 
preference for one group over another (comparisons of 
Ur, U;, Ua, Uo conditional on regime type), the gov- 
ernment could choose a regulatory instrument such as 
discriminatory pricing to promote electricity consump- 
tion by its preferred group(s). The price charged to 
group Gis denoted Pg, which depends on government 
utility and therefore on regime type: 


Poi = eGUGit = Dit - PGdG = Dit Bo. 


In other words, the price charged to a particular sector 
depends on how much politicians value a particular 
sector’s support, which we hypothesize will depend on 
regime type. 

The consumption outcome in the market, Cg; (i.e., 
the likelihood that group G actually consumes an ad- 
ditional unit of electricity) is not just a function of the 
government’s regulatory instrument (i.e., the relative 
prices charged), but it also depends on demand con- 
ditions such as the size of each group or the extent of 
urbanization, and characteristics of the economy such 
as average incomes: 

Coit = Yayo + Diba t+ ec G=A,I,R,O. (Wd) 
Cait can be interpreted as the unobserved latent de- 
mand of group G for electricity. Yj, is a vector of 
variables that determine demand for each country in 
each time period, and it may include country-specific 
unobserved factors (i.e., a set of country fixed effects) 
as well as a time-specific effect. The random variable 
€Gir Is an unobserved demand parameter for each con- 
sumer group, and it may contain a country-specific fixed 
component (i.e., errors clustered by country). The coef- 
ficients y and f vary by consumer groups (G), but not 
by country (/) or year (ft). The primary coefficient of 
interest in this article, 8, captures the effect of regula- 
tory preferences (based on regime type) on electricity 
consumption outcomes observed in the market, after 
demand conditions that affect consumption patterns 
are controlled for. 

In this random utility model, the micro foundation 
for each sector’s share of electricity consumption is 
the probability that a particular unit of electricity is 
consumed by any one group. For example, we can use 
Equation (1) to solve for this probability for residential 
consumers (defined by Pr(Cri: > Cai) for all G 4 R): 


Prleri — Ecit > Yit(Yo — yr) + Dir(Bo — Br)], 
G=A, I, O. 


In this case, the unit of electricity is more likely to 
be consumed by residences if the government is demo- 
cratic (through the government utility and regulatory 
instrument effect), and if demand conditions favor the 
residential group over other consumer groups (e.g., 
the size of the residential group is large relative to 
industry or agriculture). This unit-by-unit electricity 
consumption decision, although not actually observed, 
determines the proportion of electricity consumed by 
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each of the four groups: Eg, which is what we have 
data on for each country in each year. If Gi; is assumed 
to be independently and identically distributed across 
countries with a Weibull distribution,> then the propor- 
tion Eg can be expressed as 


eYit(%1-YG)+Dit(Bi-Bo) 


>. eYit(“1—YG)+Dir(6i—Ba) * 
G 


Egi = (2) 


Equation (2) defines multiple share equations (one 
for each consumer group) in a grouped-data multino- 
mial logit model, which yield three sets of coefficients 
for each conditioning variable: the effect of democracy 
on (a) group A’s (ie., agriculture) share of electricity 
consumption relative to group J (industry), (b) group 
R’s (residences) share of electricity consumption rela- 
tive to group /, and (c) group O’s share of electricity 
consumption relative to group J. 

We implement this model using data from the Inter- 
national Energy Agency on the percentage shares of 
electricity consumed by agriculture, industry, residen- 
tial consumers, and others for 733 country-year obser- 
vations (Table 1a). These shares define our dependent 
variable in a grouped data multinomial logit model. For 
the conditioning variables in Y, we collect data from 
the World Bank on the size of each consumer group 
in the economy (industrial share of GDP, agricultural 
share of GDP, total population), extent of urbanization 
(which may increase residential electricity demand), 
nonlinear terms of average income (GDP per capita 
and its GDPpc squared), and total electricity produc- 
tion and consumption. We also create and control for 
a two-point index of electricity sector privatization in 
each country-year. The Appendix provides details on 
the construction of this index. The democracy indi- 
cator (Dj;;) is constructed by subtracting “Autocracy” 
from “Democracy” scores in the Polity data set, pro- 
ducing a 21-point ordinal scale for each country-year, 
ranging from —10 to +10 (Marshall 2003). Because a 
vast majority of authoritarian cases cluster around —10 
and democracies cluster around +10, to simplify the 
analysis and our interpretation of the coefficients we 
dichotomized the scale: cases that score above a com- 
bined (Democracy — Autocracy) score of 6 were coded 
as democratic.® We add country dummies to account 


> Assuming a Weibull distribution for the random variable is con- 
venient because it yields a grouped-data multinomial logit model of 
electricity allocation across the four groups. The multinomial logit 
functional form is well suited to analyze the electricity share data we 
have. 

6 Following earlier work by Brown (1999), a country-year is coded 
as a “democracy” if the value of the Democracy — Autocracy score 
exceeds 6 points. Because we use our regression results to con- 
duct graphical analysis of the effect of an interaction term between 
democracy and GDP per capita on electricity consumption shares 
for industry, residences, and agriculture across GDP per capita per- 
centiles (Figures 2 and 3), dichotomizing the democracy variable 
greatly simplified the exposition of the marginal effects. To check 
the stability of our results with respect to our measure of democracy, 
we varied the cutoff point between 4 and 8, and found that the signs 
and significance of the coefficient on the democracy variables remain 
stable throughout (Table 5). 
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Table 1a. Variable Sources and Summary Statistics 
Obs 
Variable Source and Definition (Country-Year) Mean SD Range 
Agriculture, value added World Bank, World 733 19.85 12.48 .16-56.54 
(% of GDP) Development Indicators 
Industry, value added World Bank, World 733 32.56 10.18 11.92-68.82 
(% of GDP) Development Indicators 
Population (in millions) World Bank, World 733 78.25 211.47 .54-1 230.08 
Development Indicators 
Urban population (% of total) © World Bank, World 733 48.78 22.37 8.02—100 
Development Indicators 
Democracy Indicator Polity IV Project Indicator = 1 if 733 30 .46 0-1 
Democracy Score — 
Autocracy Score > = 7 
GDP per capita (1,000 PPP World Bank, World 733 3.42 3.19 .33-24.92 
adjusted dollars) Development Indicators 
Electricity production (1,000 World Bank, World 733 1.40 1.58 .02-9.34 
kwh per capita) Development Indicators 
Total electricity consumption —_ International Energy Agency 733 .04 11. .0003-0.84 
(in millions) 
Share of electricity used by International Energy Agency 733 .07 .07 .00-0.43 
agriculture 
Share of electricity used by International Energy Agency 733 48 16 -13-0.84 
industry 
Share of electricity used by International Energy Agency 733 .26 11 .04—0.63 
residences 
Share of electricity used by International Energy Agency 733 19 11 .00—0.58 
others 
Electricity privatization index Authors 733 .07 .26 0-2 
Quality of the bureaucracy ICRG, Political Risk Services 380 1.97 1.00 0-4 
Corruption in government ICRG, Political Risk Services 380 3.17 1.07 0-6 
Government stability ICRG, Political Risk Services 380 6.25 1.85 1-11 
Socioeconomic conditions ICRG, Political Risk Services 380 5.58 1.60 1.33-10.92 
Trade = (Imports + World Bank, World 253 59 36 .11-1.67 
Exports)/GDP (constant Development Indicators 
1995 US$) 
FDI, net inflows (% of GDP) World Bank, World 253 1.36 4.95 —1.24—-41.67 
Development Indicators 
Net official development Center for Global Development 253 914.79 1334.70 715.45-10194.07 
Assistance received (1,000 
US$) 
Source of electricity, oil (% of | World Bank, World 659 21.80 25.67 0-99.01 
total) Development Indicators 
Source of electricity, coal (% = World Bank, World 659 17.57 27.87 0-96.65 
of total) Development Indicators 
Source of electricity, nuclear = World Bank, World 659 3.31 11.70 0-87.44 
(% of total) Development Indicators 
Source of electricity, natural World Bank, World 659 20.83 26.14 0-99.95 
gas (% of total) Development Indicators 
Source of electricity, World Bank, World 659 35.36 33.45 0-99.31 
hydroelectric (% of total) Development Indicators 


for permanent unobserved differences in climate or the 
quality of institutions across countries that may affect 
the electricity share of each group. We also add year 
dummies to capture the impact of global energy shocks 
(e.g., the oil price shocks) that affected all countries 
in particular years. The year effects will also capture 
long-term global trends in democratization and resi- 
dential electrification. We allow a heteroskedasticity- 
corrected error term to be correlated across yearly 


observations for each country, in case there are un- 
observed factors that vary in a nonconstant way over 
time within countries that are not picked up by the 
country dummies. Specifically, we cluster standard er- 
rors at the country level, which allows for arbitrary 
correlation for observations for the same country. As a 
check, in one specification we explicitly assume serial 
correlation with AR(1) disturbances. Finally, we allow 
the impact of democracy to vary across income levels by 
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including interaction terms between GDP per capita 
and the democracy indicator. This reflects the propo- 
sition that in richer countries where electrification is 
nearly universal, movements in democracy are less 
likely to be reflected in increased electricity allocation 
to residential consumers. To conduct various specifi- 
cation and sensitivity checks, some of our regressions 
include controls for institutional quality measures from 
the International Country Risk Guide (ICRG), mea- 
sures of trade openness, net inflows of FDI and sources 
of electricity (coal, nuclear, gas, hydro) from the World 
Bank, and net official development assistance received 
from the Center for Global Development (CGD) (see 
Table 1a for variable descriptions). 

To stay true to theoretical formulations of democ- 
racy’s influence on the share of consumption by each 
sector, our choice of dependent variable and empirical 
model conceives of electricity as a pie of fixed size, 
allowing country characteristics to alter the relative 
shares consumed by agriculture, industry, and resi- 
dences. Consequently, the empirical results should be 
interpreted in relative terms (e.g., the effect of democ- 
ratization on the residential sector’s share of electricity 
consumption relative to industry). Under this frame- 
work, it is important to note that the change in shares 
of consumption can come in a number of different 
ways. For example, a decrease in absolute consumption 
in one sector accompanied by an absolute increase in 
another can result in the same estimates as increasing 
absolute consumption in both sectors at different rates. 
The estimates do not identify the nature of absolute 
change nor do they identify the specific causal mecha- 
nisms responsible. We do, however, provide some pre- 
liminary evidence on democracy and relative sector 
prices, allowing us to identify one potential underlying 
causal mechanism. 


Results 


Table 1a reports sample characteristics. The 733 
country-year observations in our sample represent 58 
countries and span from 1975 to 1997. The average 
GDP per capita is $3,420 purchasing power parity 
(PPP) adjusted dollars, which indicates that low- and 
middle-income countries are overrepresented in this 
sample relative to the rest of the world. Although 30% 
of observations in our sample are coded as “Democ- 
racy,” 37% of all observations in the world are “democ- 
racies” during the sample period, which again suggests 
that our sample overrepresents developing countries. 
The countries and years included in the regressions, 
as well as mean values for the variables of interest by 
country, are detailed in Table 1b. 

On average across the sample, 48% of electricity is 
consumed by industrial consumers. The second largest 
consumer group is “residences” with 26%. Agricultural 
consumers receive 7%, whereas all others (transport, 
public sectors, etc.) account for the remaining 19%. 
There is reasonable variation in the group-specific elec- 
tricity consumption share figures across the sample. At 
the extremes, only 13% of electricity is consumed by 
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industry in Saudi Arabia in 1995,’ whereas industry 
consumes 84% of electricity in Zambia in 1987. Vari- 
ation across countries accounts for about 71% of the 
total variability in the relative residential to industrial 
electricity shares, whereas the remaining 29% is due 
to intertemporal variation within countries. This, cou- 
pled with the fact that the democracy indicator exhibits 
greater variation across countries than over time, sug- 
gests country fixed effects estimation will be a more 
stringent test of democracy’s effect on electricity distri- 
bution compared to cross-sectional estimates or pooled 
estimators on the panel data. 

Table 2a reports the coefficient estimates for the 
grouped data multinomial logit model (as defined by 
Equation (2)) of electricity allocation across the four 
groups. The share consumed by industry is treated as 
the omitted category, so the three columns in specifi- 
cation 1 report, respectively, the effect of each inde- 
pendent variable on (1) the agricultural sector’s share 
of consumption relative to industry, (2) the residen- 
tial sector’s share of consumption relative to industry, 
and (3) the sectoral share labeled “others” relative to 
industry. The regression in Table 2a contains a full 
set of country dummies (whose coefficients are not 
reported), and standard errors that are clustered by 
country. The signs on the coefficients indicate that de- 
mocratization increases the residential sector’s share 
of consumption relative to industry and that the size 
of the effect varies across countries at different income 
levels. We need, however, to construct marginal effects 
based on the three coefficients on democracy and its 
interactions in order to interpret the substantive size 
of democracy’s influence. Table 2b reports the average 
marginal effect of the democracy indicator on each 
sector’s share of consumption for the entire sample. A 
movement toward democracy increases the residential 
sector’s share by 2.1 percentage points. From a baseline 
share of 28% in the average country, this is a substan- 
tial change in the composition of consumption across 
sectors. 

Because of the model’s nonlinear specification and 
use of interactions, the average marginal effect calcu- 
lated for the entire sample gives a incomplete picture 
of democracy’s influence on the consumption of elec- 
tricity by each sector. To clarify what our estimates 
imply, we calculated the average marginal effect for 
each decile along the distribution for GDP per capita 
(Figure 2). As expected, the positive effect of democ- 
racy on the residential sector’s share is largest among 
the poorest countries in the sample. In the poorest 25% 
of our sample (countries with GDP per capita less than 
$1,200, PPP adjusted), the residential share of electric- 
ity is about 4 percentage points larger in democracies 


7 During the sample period, Saudi Arabian consumers enjoyed ar- 
tificially low electricity prices driven by government-mandated con- 
sumer subsidies (U.S. Department of Energy 2004). It is interesting 
to note that Saudi Arabia is a nondemocracy promoting electricity to 
consumers, which is an exception to the general story and empirical 
results developed in this article. Saudi Arabia is a somewhat unique 
case in that there is extreme inequality with which the country’s 
substantial oil revenues are shared, and subsidized power may be 
one way in which a portion of these riches are distributed. 
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Table 1b. Country Sample Description 
Residential Industrial 

GDP Per Democracy Electricity Electricity 
Country Year Capita Score Consumption Consumption 
Albania 1970-1997 2.45 3.50 30.00 40.00 
Argentina 1975-1997 7.59 2.43 28.17 40.09 
Armenia 1991-1997 2.02 2.57 34.29 25.14 
Azerbaijan 1994-1997 2.03 —5.25 21.25 35.50 
Bangladesh 1975-1997 79 —2.09 17.96 66.96 
Bulgaria 1980-1997 4.53 —.33 29.39 50.56 
Belarus 1991-1997 5.90 2.00 13.50 47.43 
Brazil 1975-1997 4.72 2.78 21.04 54.00 
Chile 1975-1997 4.13 —.65 19.26 65.30 
China 1980-1997 1.40 —7.00 8.17 73.78 
Colombia 1975-1997 4.23 8.04 42.39 32.09 
Costa Rica 1989-1997 5.33 10.00 45.56 23.11 
Cyprus 1975-1994 8.14 10.00 22.45 22.60 
Algeria 1975-1985 2.96 —9.00 22.64 51.18 
Egypt 1975-1997 1.79 —4.60 33.04 53.13 
Estonia 1991-1997 6.59 6.00 22.86 38.29 
Ethiopia 1981-1989 41 —7.67 17.00 55.13 
Georgia 1995-1997 3.02 5.00 31.67 26.00 
Guatemala 1984, 1986-1992 2.62 1.88 31.38 33.75 
Honduras 1975-1979 1.05 —1.00 43.20 49.60 
Croatia 1992-1997 5.68 —4.00 44.83 29.67 
India 1975-1997 1.09 8.04 13.13 52.61 
Iran 1975-1983, 1989-1997 3.94 —6.47 29.87 30.73 
Jordan 1976-1997 2.26 —6.77 29.64 37.00 
Kazakhstan 1993-1997 4.57 —3.60 12.40 47.20 
Kenya 1975-1986 54 —6.75 26.17 54.08 
Kyrgz Republic 1991-1997 2.48 4.14 22.86 29.57 
Lithuania 1993-1997 5.73 10.00 23.20 41.80 
Latvia 1991-1997 5.38 8.00 20.57 34.86 
Morroco 1975-1997 2.20 —7.83 25.65 48.83 
Moldova 1992-1997 2.56 6.66 27.83 34.50 
Nigeria 1975-1985 45 .00 45.20 33.90 
Nicaragua 1975-1997 1.84 .05 37.90 31.76 
Nepal 1986-1997 95 2.67 41.92 39.42 
Pakistan 1975-1997 1.03 1.17 27.65 38.70 
Peru 1975-1997 3.11 3.19 29.22 54.70 
Philippines 1990 3.08 8.00 28.00 42.00 
Romania 1987-1997 6.09 3 15.10 66.60 
Russia 1992-1997 7.52 4.33 20.17 50.33 
Saudi Arabia 1991-1997 10.87 —10.00 52.86 13.14 
Sudan 1975-1987, 1996-1997 78 —5.00 14.75 32.73 
Senegal 1975-1997 .96 —1.78 17.26 65.00 
Singapore 1977, 1979-1997 11.98 —2.00 18.15 45.10 
Thailand 1975-1997 3.00 3.55 22.00 46.83 
Tajikistan 1995-1997 .94 —5.67 14.00 49.00 
Turkmenistan 1991, 1993-1997 3.26 —8.83 19.50 37.50 
Tunisia 1975-1997 3.21 —6.39 24.17 51.78 
Tanzania 1990-1997 46 —4.38 36.63 28.00 
Ukraine 1991-1992 5.96 6.00 11.00 58.50 
URY 1995-1997 8.22 10.00 45.33 24.33 
Uzbekistan 1992-1997 2.09 —9.00 17.33 41.67 
Venezuela 1975-1997 3.73 9.00 21.00 42.54 
Vietnam 1989, 1991-1997 1.28 —7.00 37.50 43.25 
South Africa 1975-1997 6.66 5.05 15.91 63.41 
Zambia 1975-1997 .66 —4.87 8.83 79.91 
Zimbabwe 1975-1997 1.93 —1.41 15.27 62.91 
*Table values based solely on designated years. 
Sectoral electricity consumption expressed as average yearly percentage of total use. 
Average annual democracy score (ranges from —10 to +10) calculated by subtracting “democracy” score from 
“autocracy” score, based on 21-point ordinal scale (Marshall 2003). 
Average annual GDP expressed in terms of 1,000 PPP adjusted dollars. 
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Table 2a. Multinomial Logit Models of Electricity Allocation across Four Groups 
(1) 
Agriculture Residential Other 
Agriculture, value added (%GDP) —.0147 —.0100 —.00241 
(—1.169) (—1.577) (—.231) 
Industry, value added (%GDP) .000877 —.0172*** —.0105** 
(.104) (—4.164) (—2.005) 
Population (in millions) .00130 .00271* —.00259* 
(.829) (1.730) (—1.780) 
Urban population (% of total) 0212 —.00144 —.0662*** 
(.573) (—.154) (—2.620) 
Democracy indicator —.327 .282** —.0188 
(—1.578) (2.182) (—.140) 
GDP per capita (1,000 PPP adjusted dollars) —.357** —.0376 —.0133 
(—2.311) (—.847) (—.184) 
GDP per capita squared .0274* .00141 —.000385 
(1.773) (1.095) (—.181) 
Democracy indicator* .157 —.118*** —.0772** 
GDP per capita (1.345) (—3.035) (—2.200) 
Democracy indicator* —.0188 .00922*** .00801*** 
GDP per capita squared (—1.239) (3.830) (3.384) 
Electricity production 214 —.167* —.219** 
(1,000 kwh per capita) (1.593) (—2.075) (—2.207) 
Electricity privatization .123 —.108* —.141 
indicator (1.130) (—1.954) (—1.329) 
Total electricity consumption —1.278 —.0371 2.294** 
(in millions) (—1.309) (—.0333) (2.277) 
Constant —3.262 —4.521** 1.050 
(—1.484) (—3.259) (.751) 
Year effects Yes 
Country effects Country dummies included, errors clustered 
by country 
Sample All country-year observations 
No. of country-year observations 733 
Heteroskedasticity-corrected z statistics in parentheses. 
*Significant at 10%; **significant at 5%; *** significant at 1%. 
Allocation to “industry” is the omitted category. 


Table 2b. Average Marginal Effect 
of the Democracy Indicator in the 
Multinomial Logit Model (Based 


on Table 2a) 
Change in Electricity 
Consumption Shares 
Agriculture —.8 
Industry 4 
Residences 2.1 
Other —1.7 


Note: The value in each cell is the percentage point 
change in the electricity consumption share of that 
group in response to a unit change in the democracy 
indicator. See Figure 2, which calculates the marginal 
effect for every decile of GDP per capita. 


than in nondemocratic countries. We should note that 
the average marginal effect is much larger (it roughly 
doubles) when excluding the country dummies. Also 
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note that at the 30th percentile, the average marginal 
effect of democracy on industry’s share becomes pos- 
itive: with a change to democracy, industry’s share in- 
creases. Even though the average marginal effect of 
democracy on industry’s share is positive, democracy’s 
impact on the residential sector is even greater (up until 
the 60th percentile where the two lines intersect). 

The impact of democracy on residential electricity 
consumption remains positive for the poorest 75% 
of the sample (countries with GDP per capita less 
than $5,000, PPP adjusted), but actually reverses for 
the richest quarter, where industry gains a greater 
share with democratization. However, when we use the 
delta method to compute the 95% confidence interval 
around the marginal effect estimate, we find that the 
standard errors are largest in the richest segment of 
the sample. The effect of democracy on the residential 
share of consumption is not statistically distinguish- 
able from zero in the richest quarter of the sample. 
Also, in additional regressions reported later in the 
article, democracy’s influence on industry’s predicted 
share was unstable in the richest 25% of the sample. 
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Figure 2. Marginal Effect of Democracy as GDP Per Capita Varies (Based on Table 2a) 
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manual (K-Q), pages 221-222, explains this computation. 


For every data point in our sample, we compute the difference in the outcome (e.g., composition of electricity consumption) if the 
democracy score were set to zero versus the democracy score set to 1, using the estimated coefficients from the model. Table 2b 
averages these changes for the entire sample, and Figure 2 presents averages for every decile. The entry for mlogit in the Stata 9 


Consequently, we focus our attention on the poorest 
half of the sample where the predicted differences sur- 
vive a battery of stability tests and are substantively 
and statistically significant, and we should be careful to 
always note that conclusions drawn from these stable 
and robust results only apply to the poorer half of the 
sample. 

In regressions based on shares of consumption, gains 
observed in one sector have to be accompanied by 
losses in another. We find the sectoral composition of 
consumption shifts in favor of residences at the ex- 
pense of all other sectors in the poorest countries. The 
average effect of regime type on industry across the 
entire sample is close to zero, but as Figure 2 shows, this 
masks a negative impact democracy has on industry’s 
share in the poorest quarter of the sample. When we 
run this same regression breaking up the sample into 
two groups of “rich” and “poor” countries (using GDP 
per capita cutoff of $3,000), we find that democracy 
increases the residential sector’s share of consumption 
and decreases the relative share for industry only in 
the sample of poor countries. This effect is not evident 
in the rich country sample. We also divided the sam- 
ple by time period (before and after 1982 to coincide 
with the debt crisis), finding democracy has comparable 
positive effects on residential electricity consumption 
across both periods.® 

The other control variables in Table 2a do not 
have strong effects on electricity consumption patterns 
across the four groups. As expected, the industrial 
share of electricity tends to be larger in countries where 
the industrial sector contributes a larger share of GDP. 
Countries that produce a larger amount of electricity 
seem to observe a larger share consumed by the agricul- 
tural and industrial sectors over residential consumers. 


8 Due to space constraints, we did not include these regressions in 
the article. They are available on request. 


There is no robust impact of average income levels per 
se, except through its interaction effect with democracy. 


Sensitivity Analysis of 
Multinomial Logit Models 


Table 3 conducts a number of specification tests to 
examine whether the link between democracy and sec- 
toral electricity consumption patterns can be explained 
by other country-specific institutional, economic, or 
technological changes that occurred during the sample 
period. Specification 2 adds a set of institutional indi- 
cators available from the ICRG to examine whether 
the democracy indicator merely picks up the effect of 
broader institutional quality measures, because democ- 
racies are more likely to be advanced countries with 
better institutions. The democracy indicator and its in- 
teraction term with GDP per capita remain statistically 
significant, and the marginal effects of democracy stay 
comparable to that computed from specification 1. It 
is therefore unlikely that the impact of democracy on 
electricity consumption patterns that we observe are 
merely the result of greater residential consumption 
in more advanced economies with better institutions. 
None of the other ICRG indicators included in the 
model are statistically significant. 

In specification 3, we explore the possibility that 
exposure to multilateral lender, aid, trade, and FDI 
occur contemporaneously with democratization and 
electricity sector reform, reducing the relative power of 
domestic industry. Regimes that receive more foreign 
aid also have a larger residential share of consumption, 
and greater trade openness reduces industry’s share. 
The aid, trade, and FDI variables jointly reduce the 
size of the democracy coefficient from 1.22 to .92 in 
the residential consumption equation, but this slightly 
smaller effect remains strongly significant both sub- 
stantively and statistically. In specification 4, we control 
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Table 3. Multinomial Logit Models of Electricity Allocation: Robustness Tests 


(2) (3) (4) 
ICRG Controls FDI, Aid, Trade Controls Controls for Source of Electricity* 
Data Agriculture Residential Other Agriculture Residential Other Agriculture Residential Other 
Democracy indicator 3.107** 1.220*** .904*** 3.627*** .920** .940* 1.970*** 1.107** .922*** 
(7.80) (4.49) (3.02) (5.91) (2.32) (1.77) (4.55) (4.20) (2.87) 
GDP per capita (1000 PPP .053 .217* 374" .346 213 .446** .145 .268** .367*** 
Adjusted dollars) (.27) (1.73) (3.41) (1.24) (1.30) (2.20) (.53) (2.44) (3.82) 
GDP per capita squared —.023 —.009** —.012** —.083** —.002 —.014 —.057* —.010** —.013** 
(—1.46) (—2.16) (—3.56) (—2.30) (—.10) (—.67) (—1.90) (—2.59) (—3.89) 
Democracy indicator* —1.273"* —.290"* —.242°" = —1.718*** —.155 —.158 —.935** —.288** —.186* 
GDP per capita (—6.72) (—3.03) (—2.70) (—4.55) (—.77) (—.62) (—3.98) (—2.99) (—1.89) 
Democracy indicator* .088*** .016** .014** .161*** —.001 —.001 .092*** .014** .008 
GDP per capita squared (5.36) (2.55) (2.42) (3.74) (—.03) (—.03) (3.25) (2.06) (1.31) 
Quality of the bureaucracy (ICRG) —.029 —.104 —.060 
(23) (—1.01) (—.54) 
Corruption in government (ICRG) 113 —.063 .019 
(.97) (—.67) (.24) 
Government stability .058 .045 .013 
(1.48) (1.27) (.35) 
Socioeconomic conditions (ICRG) —.018 .086* .150*** 
(—.22) (1.82) (3.43) 
FDI, net inflows (% of GDP) —.005*** .002 —.000 
(—2.98) (1.27) (—.08) 
Recipient of net offical development —.167** .067** .002 
assistance (1000 US$) (—2.30) (2.49) (.08) 
Trade (Import + Export/GDP) .738*** 221 .593*** 
(2.99) (1.04) (2.86) 
Percent of electricity produced by coal —.044*** —.022*** —.025*** 
(—3.13) (—2.97) (—2.76) 
Percent of electricity produced —.036*** —.017** —.021** 
by hydroelectric (—2.79) (—2.62) (—2.71) 
Percent of electricity produced by —.030** —.018** —.019** 
natural gas (—2.36) (—2.84) (—2.51) 
Percent of electricity produced by oil —.026** —.014** —.013 
(—1.98) (—1.97) (—1.47) 
Percent of electricity produced —.056*** —.010 —.020** 
by nuclear (—2.61) (—.98) (—2.06) 
Constant —2.005* —1.530** —2.388""* —2.638*** —1.483** —2.241*** .566 .292 .291 
(—1.90) (—2.27) (—3.78) (—3.57) (—2.53) (—3.79) (.37) (.36) (.25) 
Year effects Yes Yes Yes 
Sample ICRG data available 1984-1997 
No. of country-year observations 380 290 659 


Heteroskedasticity-corrected z statistics in parentheses. Standard errors clustered by country. 
*Significant at 10%; **significant at 5%; ***significant at 1%. 
Allocation to “industry” is the omitted category for the multinomial logit. 


@Excluded group is “other” sources. 


These specifications include all other control variables from Table 2a (urbanization, population, electricity consumption, privatization, size of agricultural and industrial sectors), but some 


coefficients are not shown to preserve space. 
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for the share of domestic electricity production from 
each major source (coal, hydro, gas, oil, nuclear) to ex- 
plore the role of production technology differences, but 
these controls leave our democracy coefficient virtually 
unchanged. 


Sensitivity Analysis Using 
Panel Regressions 


To further check the stability of our results with re- 
spect to model specification and to test a substantive 
implication of the multinomial estimates, we estimate 
several additional models (Table 4a). First, we simplify 
our data to examine democracy’s effect on the resi- 
dential sector’s share of consumption relative to both 
industry and agriculture separately: we define residen- 
tial electricity consumption as a fraction of residential 
plus industrial consumption or as a fraction of resi- 
dential plus agricultural consumption. An important 
advantage of these models is that the specifications are 
linear (whereas the multinomial logit is not), which 
implies that fixed effects estimates in this setting are 
truly “within panel estimates” where intertemporal 
variation within countries completely determines the 
coefficients, and between-country variation in the data 
is ignored. 

These models also hold other advantages. First, they 
can provide some preliminary answers to an important 
question: does the residential sector’s share of con- 
sumption come at the cost of industry’s share, at least 
for the poorest cases in our sample? In other words, do 
the positive changes in the residential sector’s share of 
consumption come at the expense of industry, or is it an 
artifact of democracy’s impact on the two other sectors 
(a possibility under the multinomial logit estimation)? 
Second, we fully recognize that most data do not call 
for one and only one estimator (Achen 2002). Conse- 
quently, we estimate fixed effects, random effects, anda 
model accounting for autoregressive errors to illustrate 
that our results do not depend on important underlying 
assumptions associated with each model.’ Finally, we 
also test whether our results are stable relative to the 
inclusion or exclusion of an important subset of the 
cases (former communist countries).!° 

In the first four columns of Table 4a, we use ordinary 
least squares (OLS), fixed and random effects models 
to explore the determinants of electricity consumption 
by the residential sector relative to the industrial sector 
(ignoring movements in consumption by agriculture 


° Of particular concern is current work showing the advantages and 
disadvantages of fixed effects models (McKinnish 2008). 

10 Most of the former communist countries are present in our sample. 
We want to make sure that our estimates are not conflating moves 
toward democratization with moves toward capitalist economies. In 
some former communist cases, moves toward capitalism and democ- 
racy were associated with a dramatic decrease in industrial activity. 
This could drive the result we find vis-a-vis democracy and the rela- 
tive shares of consumption by the residential and industrial sectors. 
Removing those cases from our sample had no effect on our results 
(see estimation 6) and, in some cases, strengthened democracy’s im- 
pact on the residential sector. We want to thank Daniel Treisman for 
alerting us to this possibility. 


Vol. 103, No. 2 


and others). Because it ranges between 0 and 1, we 
undertake a logistic transformation of the dependent 
variable.'! The last four columns show the results of 
three analogous models for residential consumption as 
a fraction of agricultural consumption. Specification 5 
reports the OLS results with errors clustered by coun- 
try, 6 excludes the former communist countries, 7 adds 
country fixed effects, 8 presumes an AR(1) autocorre- 
lation process to the errors in addition to the country 
fixed effects, and 9 replaces the fixed effects with ran- 
dom effects by country. 

Consistent with the multinomial logit results, the ef- 
fect of democracy is to increase the residential share of 
consumption at the cost of industry’s share. The magni- 
tude of this impact reduces considerably with fixed or 
random effects. This change in magnitude also varies 
with changes in GDP per capita. Table 4b reports the 
average marginal effect for the entire sample. The share 
of electricity received by residences relative to industry 
increases by more than 7 percentage points on average 
with democracy according to the OLS model. For the 
average country in our sample, this takes electricity 
consumption from a 65-35 split in favor of industry to a 
58-42 split. The effect reduces to 1.2 percentage points 
in the fixed effects model.!* As with our multinomial 
estimates, the average marginal effect for the entire 
sample masks important differences between the rich 
and poor nations. To make transparent exactly what 
the substantive effects are, we calculate the marginal 
effects across GDP percentiles (Figure 3). Figure 3 
shows that democracy’s beneficial effect on residential 
consumers only exists for the poorest 65% of the sam- 
ple. At the 65th percentile the residential/industry line 
crosses the X axis; at this point, democracy does not 
change the residential sector’s share relative to indus- 
try’s. This corresponds closely to Figure 2, where the 
residential line and the industry line intersect some- 
where between the 55th and 60th percentile.!? In the 
poorest quarter of the sample, democracy increases the 
residential sector’s share of consumption by 4 to 6 per- 
centage points in the fixed effects model. Consistent 
with Figure 2, it appears that in the richest quarter 
of the sample, democracy’s impact is to reduce this 
share by about 2 to 3 percentage points. Again, com- 
puting confidence intervals for the predicted values in- 
dicated that any predicted differences above the 75th 
percentile could not be distinguished from zero. The 


'l Depvar = In[y/(1 — y)]), where y is residential consumption as a 
proportion of (residential+industrial). 

!2 It is interesting to determine whether the mechanism underlying 
this relative result is reduced consumption by industry following de- 
mocratization, increased consumption by residences, or both. We ran 
regressions of the absolute consumption amounts (not reported in 
the tables) and find that democratic countries have lower indus- 
trial electricity consumption than nondemocratic countries when 
cross-sectional differences are examined under OLS, but that this 
difference disappears in a fixed effects regression that only uses 
intertemporal variation within the same country. 

13 The small discrepancy between where the lines intersect in Figure 
2 and where the residential/industry line crosses the X axis is a func- 
tion of the different models used to generate the predicted values. 
Their relatively close proximity illustrates how different models are 
producing similar results. 
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Table 4a. Panel Data Models of Residential Electricity Consumption as a Fraction of (Residential + Industrial) or (Residential + 


Agricultural) Consumption 


(5) (6) (7) (8) (9) (10) (11) (12) 
Residences over Industry Residences over Agriculture 
Fixed 
Fixed Effects Random Fixed Random 
Estimation Method OLS? OLS? Effects with AR(1) Effects OLS* Effects Effects 
Agriculture, value added .021** .030** —.008 —.007** —.010** 021 .004 —.002 
(% of GDP) (2.37) —2.12 (—1.29) (—2.37) (—2.39) (1.10) (.35) (—.33) 
Industry, value added —.013 —.008 —.016*** —.006** —.016*** —.001 —.023*** —.024** 
(% of GDP) (—1.23) (—.58) (—3.70) (—2.11) (—6.20) (—.10) (—2.83) (—4.96) 
Population (in millions) —.002*** —.002*** .002 .001 —.001* —.002*** .003 —.000 
(—4.47) (—3.83) (1.58) (.73) (—1.66) (—2.97) (1.16) (—.25) 
Urban population (% of total) .007* .007 —.005 .008 .007** .001 —.021 .012 
(1.76) —1.64 (-.61) (.68) (2.22) (.08) (—.72) (1.62) 
Democracy indicator .988*** 1.084*** .284* pasha .270™ —.521 432" roUilae 
(3.90) —4,.39 (1.97) (3.06) (2.14) (—.95) (3.58) (2.62) 
GDP per capita .253* .368*** —.045 —.027 —.044* 525" .100 123 
(1,000 PPP adjusted dollars) (1.99) —2.85 (—1.00) (—.75) (—1.82) (2.82) (1.19) (2.58) 
GDP per capita squared —.009** —.011** .001 .002 .002** —.007 .001 .001 
(—2.06) (—2.69) (1.17) (1.33) (2.09) (—1.15) (.25) (.47) 
Democracy indicator* —.273*"* —.312*** —.118*** —.084*** —.110*** .440* —.141** —.116*** 
GDP per capita (—2.99) (—3.28) (—2.84) (—3.11) (—3.25) (1.84) (—2.79) (—2.65) 
Democracy indicator* .015*** .016** .009*** .007*** .008*** —.046** .008*** .005* 
GDP per capita squared (2.68) —2.69 (3.91) (3.21) (4.41) (—2.36) (2.99) (1.93) 
Electricity production —.209*** —.353°* —.161** —.151** —.157** —.515** —.364"* —.419"* 
(1,000 kwh per capita) (—2.80) (—2.72) (—2.07) (—2.93) (—3.75) (—3.33) (—3.00) (—7.27) 
Total electricity consumption .534 1.76 539 .759 1.311°* .903 .651 1.759** 
(in millions) (.73) —1.27 (.64) (.85) (3.21) (.54) (.36) (2.24) 
Electricity privatization —.346* —.531** —.117" .024 —.064 .336 —.401** —.314"" 
indicator (—1.79) (—2.64) (—2.13) (.49) (—1.50) (1.02) (—2.42) (—3.22) 
Constant —1.613** —2.000** —.033 —1.231** —.264 1.340 3.479** 2.517*** 
(—3.07) (—2.47) (—.08) (—13.64) (—1.04) (1.18) (2.40) (5.27) 
Errors Robust, Robust, Robust, Auto- Robust Robust, Robust Robust, 
clustered clustered clustered correlated clustered clustered 
AR(1) errors 
Year effects Yes Yes Yes Yes Yes Yes Yes Yes 
Sample All country-year observation (57 countries, 733 observations)° 
R squared 43 52 47 41 23 


Robust (heteroskedasticity-corrected) t statistic in parentheses. Errors clustered by country. 


*Significant at 10%; **significant at 5%; ***significant at 1%. 
4Logistic transformation of the dependent variable (depvar = In[y/(1 — y)]) so predictions are not outside the natural bounds of 0,1. 


>Same as OLS regression (5) without the fomer communist countries. 


°In regression (6), there are 610 observations once the former-communist countries have been removed. 
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Table 4b. Marginal Effect of Democracy in Linear Models 


Fixed Effects OLS 

(Specifications 7 and 11) (Specifications 5 and 10) 
Residences over industry 1.2 7.7 
Residences over agriculture 2.6 3.4 


Note: The value in each cell is the increase in the share of electricity allocated to residences 
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(in percentage terms) in response to a unit increase in the democracy indicator. 


Figure 3. Marginal Effect of Democracy in Fixed Effects Models (Models 7 and 11) 


Impact of Democracy: Percentage Point Change in 
the Probability of Allocating Electricity to Each Group 


GDP per capita Percentile 


=--=-= Residences over Industry 
Residences over Agriculture 


magnitude of these effects in the fixed versus random 
effects models are comparable. Specification 8 pre- 
sumes an AR(1) autocorrelation process for the errors 
under the fixed effects model. Both democracy scores 
and sectoral electricity shares are correlated over time 
for any given country, and the AR(1) assumption re- 
duces the democracy coefficient, but it remains statis- 
tically significant. In terms of the other control vari- 
ables, we find that for each percentage point increase 
in the industrial share of GDP, the relative electricity 
consumption of residences over industry decreases by 
1.6% in the OLS specification. We again find that indus- 
trial consumption is greater in countries that produce 
more electricity. 

Specifications 10 to 12 show that democracy’s impact 
on the share of electricity consumed by the residential 
sector relative to the agricultural sector follows similar 
patterns. In the fixed effects model, when a country 
democratizes, it increases the relative allocation to res- 
idences by 2.6 percentage points on average. Figure 3 
shows that this effect is only positive for the poorest 
70% of the sample, and it reverses for the richest 30%. 

In Table 5, we examine the sensitivity of our re- 
sults to changes in the definition of democracy. We 


have defined democracy as cases where a country’s 
“democracy” score in polity exceeds its “autocracy” 
score by 6. The different columns in Table 5 shift this 
difference criterion between 4 and 8. Our main re- 
sult (that democratization is associated with greater 
electricity allocation to residences as opposed to in- 
dustry) continues to hold under these alternative 
criterions. 

In the last specification of Table 5, we replace our 
democracy indicator with a “veto players” measure 
(“extent of checks and balances”) from the World Bank 
Database of Political Institutions. Our intention here is 
to check how a variable that is conceptually similar to, 
but not as good a fit for our theory as the polity indica- 
tor, performs in explaining the sectoral distribution of 
electricity. This “checks and balances” measures cap- 
tures the credibility of the institutional environment 
in addition to opportunities for voice. It appears to 
have little correlation with the relative electricity con- 
sumption of the residential and industrial sectors. This 
suggests that the aspect of democratic institutions that 
matters for the distribution of electricity is the weight 
placed on the welfare of competing interest groups, and 
not institutional credibility. 
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Table 5. Logistic Model of Residential Electricity Consumption (as a Fraction of Residential + 
Industrial Consumption) — Varying Democracy Indicator Criterion 


Democracy Democracy Democracy Democracy Democracy 
Indicator Indicator Indicator Indicator Indicator Checks 
Democracy Indicator Score? >4 Score>5 Score > 6 Score > 7 Score > 8 Variable? 
Agriculture, value added .0212** .0224** .0213** .0229** .0248** .0237** 
(% of GDP) (2.282) (2.407) (2.369) (2.446) (2.651) (2.338) 
Industry, value added —.0145 —.0139 —.0128 —.0112 —.0120 —.0150 
(% of GDP) (—1.333) (—1.263) (—1.235) (—1.019) (—1.104) (—1.360) 
Population (in millions) —.00122*** =—.00130***  -—.00157**  —.00145***  —.00113** —.000838** 
(—3.349) (—3.437) (—4.472) (—4.475) (—3.310) (—2.401) 
Urban population (% of total) .00818* .00801* .00744* .00848** .0105** .00995** 
(1.781) (1.791) (1.761) (2.011) (2.486) (2.109) 
Democracy indicator .520** .532** .988*** els 1.094*** —.000904 
(2.402) (2.111) (3.903) (3.041) (2.903) (—.987) 
GDP per capita (1,000 PPP .262** .247* .253* .211* .187 .212** 
adjusted dollars) (2.027) (1.944) (1.989) (1.766) (1.607) (2.059) 
GDP per capita squared —.00926** —.00850* —.00862** —.00713* —.00650 —.00760** 
(—2.098) (—1.983) (—2.056) (—1.758) (—1.638) (—2.104) 
Democracy indicator* —.166* —.138 —.273"" —.177** —.222* .000269 
GDP per capita (—1.932) (—1.525) (—2.991) (—2.130) (—1.835) (.631) 
Democracy indicator* .00900 .00720 .0150*** .0106** .0138** —8.88e — 06 
GDP per capita squared (1.417) (1.085) (2.679) (2.003) (2.348) (—.198) 
Electricity production —.188** —.191** —.209*** —.194"* —.184"* —.141™ 
(1,000 kwh per capita) (—2.657) (—2.749) (—2.804) (—2.846) (—2.733) (—2.112) 
Total electricity consumption .153 .249 534 358 .0553 —.451 
(in millions) (.226) (.363) (.735) (.532) (.0869) (—.686) 
Electricity privatization —.304 —.329 —.346* —.333 —.326 —.354 
indicator (—1.436) (—1.567) (—1.791) (—1.418) (—1.390) (—1.489) 
Constant —1.557*"* —1.589*** —1.613"** —1.644** —1.709*** —1.549*"* 
(—2.894) (—2.953) (—3.065) (—3.018) (—3.235) (—2.667) 
Errors Robust, Robust, Robust, Robust, Robust, Robust, 
clustered clustered clustered clustered clustered clustered 
Year effects Yes Yes Yes Yes Yes Yes 
Sample 57 countries, 733 country—year obs. 726 country— 
year obs. 
R squared .404 .403 .435 405 .406 .38 


Robust (heteroskedasticity-corrected) t statistics in parentheses. Errors clustered by country. 


*Significant at 10%; **significant at 5%; ***significant at 1%. 


2DIS calculated as combined (Democracy - Autocracy) score (Marshall 2003). Democracies defined as countries having democracy 


indicator score > stated criterion. 


>Checks variable is a measure of democracy (by extent of checks and balances) from the World Bank Database of Political Institutions. 


Democracy and the Price of Electricity 


We conduct some ancillary analysis with sector-specific 
electricity price data to better understand the mech- 
anism underlying the relative consumption results we 
observe. Governments may affect the sectoral distribu- 
tion of electricity through a variety of regulatory mech- 
anisms, including differential pricing and price subsi- 
dization. The analysis in this section uses data on sector- 
specific industrial and residential kilowatt-hour prices 
for electricity for a range of country-years. These data 
are reported by the OECD, and unfortunately, they 
overrepresent OECD and other developed economies, 
which means that this is not a great match for our 
electricity consumption sample populated mostly by 
developing countries. 

Table 6 specifies the sample of country-years for 
which we have electricity price data and shows the 
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sectoral average prices for each country. The ratio of 
the residential unit price of electricity to the industrial 
price varies between .23 and 3.8, and averages 1.65, 
which is prima facie evidence that differential pric- 
ing is commonly practiced around the world. Within 
the sample of poor and middle-income countries, res- 
idences appear to be subsidized in India, El Salvador, 
and Romania in recent years, whereas industry appears 
to be subsidized in much of Latin America. Interest- 
ingly, the raw cross-country correlation between the 
relative price charged to residences and the country’s 
democracy score is positive in this sample, indicat- 
ing that democracies charge higher relative prices to 
residences than nondemocracies. Once we focus on 
within-country movements in prices and democracy 
and examine this correlation conditional on country 
fixed effects, we find that the relative price charged 
to residences decreases after a country democratizes. 
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Table 6. Country Sample Description, Price Data 
Average Average 
GDP Per Price of Price of Price Price 
Capita Electricity Electricity Charged for Charged for 
(1,000 Average per kwh perkwh — Electricity ($ Electricity ($ 
Constant Democracy (PPP adj)- (PPP adj)- per kwh) - per kwh) - 
Country Sample Year 1995 intl $) Score Residential —_ Industry Residential Industry 
Countries with GDP per capita less than $9,000 (constant 1995 international $) 
Bolivia 2000-2001 2.13 3.33 .06 07 
Brazil 1994-1998 6.14 1.94 12 .06 
Chile 2000-2001 5.77 0.97 .09 .05 
China 1995-1996 1.83 —7.18 .07 .04 .03 .03 
Colombia 2000-2001 5.19 7.76 06 .05 
Costa Rica 2000-2001 6.47 10.00 07 .07 
Dominican Republic 2000-2001 4.14 4.18 09 11 
Ecuador 2000-2001 3.08 5.06 05 05 
EI Salvador 2000-2001 3.84 3.30 .08 11 
Guatemala 2000-2001 3.37 1.15 .08 .08 
Haiti 2000-2001 2.04 —4.48 08 .08 
Honduras 2000-2001 2.31 3.55 .08 .06 
India 1992-2000 1.59 8.33 24 57 .03 .08 
Indonesia 1988-2000 2.05 —5.24 46.95 44.86 .05 .05 
Jamaica 2000-2001 3.32 9.70 15 11 
Kazakhstan 1996-2001 4.21 —3.83 .63 43 .03 02 
Mexico 1978-2001 7.08 —0.64 .09 07 .06 .04 
Nicaragua 2000-2001 2.73 0.03 12 12 
Panama 2000-2001 4.77 —0.09 12 10 
Paraguay 2000-2001 4.27 —2.12 06 .03 
Peru 2000-2001 4.45 1.58 10 .06 
Poland 1990-2001 7.78 —0.55 13 .09 .07 .04 
Romania 1995-2000 5.48 —1.79 61.10 104.79 .02 .05 
Russian Federation 1994 7.19 —2.45 .00 01 .03 
Thailand 1978-2000 4.01 3.45 .68 .67 .07 .06 
Trinidad and Tobago 2000-2001 7.32 8.76 .03 02 
Turkey 1978-2001 4.67 6.18 14 15 .08 .08 
Uruguay 2000-2001 6.91 2.88 14 .07 
Venezuela, RB 1994-1999 5.69 8.48 .03 .05 
Countries with GDP per capita greater than $9,000 (constant 1995 international $) 

Argentina 2000-2001 10.04 2.42 .09 .07 
Australia 1978-2001 19.37 10.00 .07 .04 .08 .05 
Austria 1978-2000 20.26 10.00 14 .06 16 .07 
Belgium 1978-2000 19.67 10.00 14 .06 17 .06 
Canada 1978-1994 21.05 10.00 .04 .03 .06 .04 
Czech Republic 1992-2001 12.36 —0.45 1 13 .05 .05 
Denmark 1978-2001 22.09 10.00 13 .05 .20 .07 
Finland 1978-2001 18.14 10.00 .08 .05 .09 .05 
France 1978-2001 19.35 8.52 12 .04 14 .05 
Germany 1978-2001 19.43 10.00 13 .06 16 .07 
Greece 1978-2001 12.87 6.97 13 .08 22 05 
Hungary 1985-2001 9.69 0.06 11 10 .06 .05 
Ireland 1978-2001 15.49 10.00 12 .07 12 .06 
Italy 1978-2001 18.82 10.00 15 10 16 .09 
Japan 1978-2001 19.41 10.00 13 .09 .22 16 
Korea, Rep. 1995-2001 13.47 0.09 13 10 .09 .06 
Netherlands 1978-2001 19.77 10.00 12 .05 14 .06 
New Zealand 1978-1998 15.88 10.00 .07 .04 .07 .03 
Norway 1978-2001 24.44 10.00 .04 02 .07 .03 
Portugal 1978-2001 11.69 6.91 19 13 15 .09 
Slovak Republic 1993-2001 9.78 8.00 10 10 .04 .05 
South Africa 1978-2001 9.36 5.18 .05 .03 .04 .02 
Spain 1978-2001 14.16 6.39 17 .08 16 .06 
Sweden 1978-1997 18.53 10.00 05 .03 10 .04 
Switzerland 1997-2000 24.43 10.00 .08 .06 13 10 
United Kingdom 1978-2001 18.06 10.00 11 .06 12 .06 
United States 1978-2001 25.40 10.00 .07 .05 .08 .05 
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Table 7. Panel Data Models of Relative Prices for Electricity in Residential versus 
Industrial Sectors 
(13) (14) (15) (16) (17) 
Fixed Effects, Fixed Effects, Fixed Effects, 
OLS, GDPpc OLS, GDPpc GDPpc GDPpc GDPpc 
<$7,000 <$9,000 <$7,000 <$9,000 >$9,000 
Agriculture, value added (% of GDP) —.0203* —.0162 —.00993 —.00245 —.0611** 
(—1.942) (—1.375) (—.757) (—.180) (—2.124) 
Industry, value added (% of GDP) —.0178* —.0195** —.0312* —.0380*** —.0235** 
(—1.941) (—2.359) (—2.694) (—4.427) (—2.277) 
Population (in billions) —.136 —.479 —4.319 3.116 15.09 
(—.198) (—.671) (—.953) (.948) (1.487) 
Urban population (% of total) .00163 —.00183 —.0245** —.0151** —.0367** 
(.281) (—.352) (—3.965) (—2.337) (—2.096) 
Democracy indicator —.747* —.603*** —.344 —.200 —1.848 
(—1.899) (—2.742) (—1.397) (—1.645) (—1.333) 
GDP per capita, PPP (1,000 constant —.0488 .0189 .0619 .198*** —.108 
1995 international $) (—.772) (.412) (1.552) (4.512) (—.892) 
Democracy indicator* GDP per capita 125 .0842* .0859 .0420* .147 
(1.340) (1.974) (1.309) (1.748) (1.257) 
Electricity production (billion kwh) .000182 .000678 .00200 —.00282 —.000611 
(.180) (.606) (.710) (—1.360) (—1.566) 
Constant 2.199*** 2.108*** 3.575** 2.179*** 6.298** 
(4.218) (3.783) (4.544) (2.924) (2.468) 
Observations 136 184 136 184 509 
R squared 31 37 42 38 33 
Number of countries 25 34 28 
Robust (heteroskedasticity-corrected) ¢ statistics in parenthese. Errors clustered by country. 
*Significant at 10%; **significant at 5%; ***significant at 1%. 


In Table 7, we run regressions on the relative price of 
residential versus industrial electricity with additional 
control variables to examine its relationship to the 
democracy and income levels more systematically. We 
find evidence on differential pricing that is consistent 
with the sectoral consumption patterns, helping explain 
the effect of regime type on the observed sectoral dis- 
tribution of electricity. OLS regressions (specifications 
13 and 14) show that in the sample of poor and middle- 
income countries, democracy lowers the relative price 
of electricity charged to residences. The effect is statisti- 
cally significant, but these results should be interpreted 
with caution because the sample is small relative to our 
sectoral consumption sample, and also different from 
that sample. The statistical significance of the democ- 
racy coefficient disappears once country fixed effects 
are added, but the direction of the effect remains the 
same. We do not find a statistically significant relation- 
ship between democracy and relative prices in the rich 
country sample, although the direction of the relation- 
ship is the same and the magnitude of the coefficient 
estimate is large. In summary, we view the price anal- 
ysis as supporting evidence that governments use this 
regulatory instrument to direct electricity to preferred 
sectors. This, however, does not rule out the possibility 
that other mechanisms—such as directed allotment— 
might also be at play. 
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CONCLUSION 


Democratic political institutions hold important conse- 
quences for the consumption of electricity by different 
groups in society. We show evidence of an important 
substantive and statistically significant relationship be- 
tween regime type and the sectoral consumption of 
electricity. We find that democratic governments in- 
crease the residential sector’s share of electricity con- 
sumption relative to industry’s share in poor countries. 
The trade-off between the residential sector and the 
industrial sector does not exist in rich countries, and 
given large standard errors in the rich portion of the 
sample, we cannot even rule out that the trade-off 
might actually reverse in the richest quarter. In poor 
countries where electricity access is far from universal, 
politicians in democracies pursue strategies that favor 
residences relative to industry. 

Although a strong relationship exists between 
regime type and the consumption of electricity by dif- 
ferent sectors in the economy, it is important to recog- 
nize an important limitation of our study. Our explana- 
tion of the results relies on a number of intermediate 
steps for which we have limited data. The foundation 
of our argument rests on politicians and their decisions 
to favor one sector of the economy over others. We 
argue that politicians construct a variety of different 
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regulatory instruments that have important effects on 
the price the various sectors pay for electricity. Al- 
though a preliminary examination of price data pro- 
vided additional evidence, examining additional price 
data by sector as it becomes available would be the next 
logical step to uncover the causal mechanisms at play. 
Although price data with more coverage might help 
confirm our causal explanation, it may not disconfirm 
it. In addition to price, governments have a variety 
of means with which to affect consumption patterns. 
Governments can manipulate the “real” price (e.g., 
constant black-outs and general reliability of service 
may translate into higher real prices) or can even direct 
allotment of electricity to preferred groups or regions 
through placement decisions on infrastructure that ser- 
vice particular cities or industrial concerns. Lipscomb, 
Mobarak, and Barham (2008) show that the spatial 
allocation of hydropower plants across Brazil is partly 
based on exogenous geologic concerns, but also partly 
driven by demand-side considerations such as concen- 
trations of industrial activity and population. 

Another potential limitation of this work is that some 
unobserved factors possibly correlated with the democ- 
racy indicator, such as regulation of the electricity sec- 
tor, may affect electricity consumption patterns. It is 
important to note, however, that our results concerning 
democracy’s beneficial impact on electricity consump- 
tion by the residential sector includes country fixed 
effects and survives after controls for income, elec- 
tricity sector privatization, urbanization, indicators of 
institutional quality, trade openness, foreign aid and in- 
vestment, total electricity consumption, and sources of 
electricity are included in the model. These are admit- 
tedly not perfect solutions, but data on all possibly rele- 
vant covariates simply do not exist for our panel of 733 
country-year observations, and instruments for demo- 
cratic institutions proposed in the literature (Acemoglu 
et al. 2002; Mobarak 2005) are cross sectional. 

Despite the limitations, we have uncovered a strong 
empirical pattern in poor countries that holds impor- 
tant consequences both for economic development and 
democracy itself. Noted previously, access to electric- 
ity can affect a number of different development out- 
comes: improved education (reading at night), health 
(refrigeration), and communication (radio, television, 
telephony). It is not clear that the reallocation of 
electricity among sectors necessarily affects economic 
growth because we do not have estimates of the relative 
productivity of electricity in each sector. Improving ac- 
cess to electricity may also help in an indirect but no 
less important way. Access to electricity demands the 
establishment of legal residences so that that electricity 
consumption by residences and small businesses can 
be accurately measured. Supplying electricity there- 
fore provides an incentive for communities to estab- 
lish a minimal system of property rights. According to 
Hernando de Soto, establishing property rights is the 
most important factor in unleashing the economic po- 
tential of developing countries (De Soto 2000). 

There is also a hidden cost incurred when people lack 
access to electricity: time spent gathering fuel. In many 
developing countries, an inordinate amount of time 
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and energy is spent collecting fuel for everyday use. 
Not only is the fuel inefficient, but it also often poses 
a number of health risks for those who depend on it. 
The most often cited example involves the respiratory 
problems that result from burning wood or charcoal 
indoors. 

In closing, our results extend the growing literature 
linking democracy with important development out- 
comes (education, health, and spending on social pro- 
grams) in a new direction. This study establishes an 
empirical link that may simultaneously affect develop- 
ments in a majority of these areas. We also hope to have 
developed a methodological logic that will allow others 
to examine how politics affects the various trade-offs 
politicians make in their allocative decisions. Finally, 
and perhaps most important, for the poorest countries 
in the sample, our results corroborate implicit theoret- 
ical assumptions about democracy itself: democratic 
institutions compel politicians to favor wide segments 
of the population relative to more narrowly construed 
interests. In the case of electricity, democracy’s role in 
compelling politicians to favor consumers relative to 
industrial interests in developing countries holds im- 
portant unforeseen consequences for the quality of life 
for a large number of people. 


APPENDIX 


Construction of the Electricity Sector 
Privatization Index 


We construct a 2-point (0-1-2) index of the state of electricity 
sector privatization for each country-year observation in the 
sample by consulting texts, articles, and reports on the energy 
sectors in various countries. If the electricity sector in a coun- 
try is predominantly owned by the state or municipalities 
in a given year, then it gets a score of 0. If the country has 
undergone some action such that part of the market has been 
opened to and is being accessed by private investment, then 
it receives a score of 1. If reforms have been discussed or 
even passed in the legislative branch, but no private partic- 
ipation has yet occurred, then the country still gets a score 
of 0 for that year. If the electricity sector is primarily in the 
hands of private investors and all reforms have passed, then 
it receives a score of 2. We try to identify particular events 
in each country associated with privatization through our 
search of the written literature on the topics, and such events 
are typically associated with a change in the score. As an 
example, Finland switched from a score of 0 to a 1 in 1995 
when an Electricity Market Act opened up the markets to 
competition. As another example, in Italy, the legislature 
allowed for sector liberalization in November 1995, and an 
increase in the private stake and price deregulation occurred 
in 1996. 

It is important to note that the electricity sector privatiza- 
tion index is not synonymous with either an index of efficiency 
in that sector or a regulatory index. For example, Canada re- 
portedly has an extremely efficient system (relative to other 
countries) that belongs to the public sector, and therefore 
receives a score of zero in our index. In contrast, Japan’s 
system is reportedly rather inefficient and heavily regulated, 
but it belongs to the private sector and therefore receives a 
score of 2. 
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References Consulted to Construct the Index 


The Benefits and Deficiencies of Energy Sector Liber- 
alization, 1998, World Energy Council 

The Americas in a World Context, 1999, Energy Infor- 
mation Administration, U.S. Department of Energy 

International Energy Outlook 1996, 1997, 1998, 1999, 
2000, Energy Information Administration, U.S. De- 
partment of Energy 

Electricity Sector Deregulation in the APEC Region, 
2000, Asia Pacific Energy Research Centre 

Privatization and the Globalization of Energy Markets, 
1996, Energy Information Administration, U.S. De- 
partment of Energy 

Electricity Market Reform; An IEA Handbook, 1999, 
International Energy Agency/OECD 

Electricity Reform: Power Generation Costs and Invest- 
ment, International Energy Agency/OECD 

Robert Bacon, “A Scorecard for Energy Reform in 
Developing Countries,” Public Policy for the Pri- 
vate Sector Note No. 175, World Bank, April 1999 

Encyclopedia of the Nations, www. 
nationsencyclopedia.com 

Wikipedia, The Free Encyclopedia, www.wikipedia. 
com 

CIA World Factbook, www.cia.gov/cia/publications/ 
factbook/geos/cs.html 

Country Studies, Library of Congress, http://Icweb2. 
loc.gov/frd/cs/ 

Country Encyclopedia, www.countryenciclopedia.com 

Country Risk Briefing: Ukraine, 11/10/05, Economist 
Intelligence Unit, The Economist 

Belize Electric Limited, www.bel.com.bz/ 

Endesa, www.endesa.es 

Interconexi6n Electrica S.A., http://isa.com.co/ 
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